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•III! "Ill •! •!! • 

3 • -AGGUCAGUGAyCfflgGAgGgAAGCCGU-S • (15) J 
atpS wild type | | | | t • T I !• I "I !• t 
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It* ll»l*«lll I* II 
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• • Ml • II !• • •• 
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II I 1*1 II I II 
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I • •\ I [•II I • 
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PrmLatpB+DBwt (pHKlO) 

Sad 

1 ganrrn QCTC CCCCGCTOTC GTTCAA TGAG AATGGATAAG AGGCTCGTGG 

51 GATTGACGTG AGGGGGCAGG GATGGCTATA TTTCTGGGA G AATTAACCGA 

101 TCGACGTGCa AGCGGACATT TATTTTaAAT TCGATAATTT TTGCAAAAAC 

151 . . ATTTCGACAT ATTTATTTAT TTTATTATTA TGAGAATCAA TCCTACTACT 

Nhel 

201 TCTGGTTCTG GGGTTTCCAC Ggctagc 

PrniLatpB-DB (pHKll) 

Sad 

1 g^nnhr- nrTC CCCCGCCGTC GTTCAATGAG AATGGATAAG AGGCTCGTGG 

51 GATTGACGTG AGGGGGCAGG GATGGCTATA TTTCTGGGAG AATTAACCGA 

101 TCGACGTGCa AGCGGACATT TATTTTaAAT TCGATAATTT TTGCAAAAAC 

Nhel 

-151 ATTTCGACAT ATTTATTTAT TTTATTATTA TGAGAgctag c 

PrrxxIiatpB+DBm (pHKSO) 

Sad 

1 gagctc GCTC CCCCGCCGTC GTTCAATGAG A ATGGATAAG AGGCTCGTGG 

51 GATTGACGTG i^ onnr^nrAr^. GATGGCTATA TTTCTGGGAG AATTAACCGA 

101 TCGACGTGCa AG CGGA CATT TATTTTaAAT TCGATAATTT TTGCAAAAAC 

151 ATTTCGACAT ATTTATTTAT TTTATTATTA TGAGAATaAA cCCgACaACa 

Nhel 

. 2 01 ..agTGGaagTG GGGTgTCCAC Ggctagc 

PrmlrclpP+DBwt (pEK12) 

Sad • 

1 garrnl-f^ GCTC OCCCGCCGTC GTTCAATGAG A ATGGATAAG AGGCTCGTGG 

51 GATTGACGTG AGGGGGCAGG GATGGCTATA TT TCTGGGAG TTACGTTTCC 

101 ACCTCAAAGT GAAATATAGT ATTTAGTTCT TTCTTTCATT TAATGCCTAT 

Nhel 

151 TQGTGTTCCA AAAGTCCCTT TCCGAAGTCC TGGAGAGGAA get age 

PrmLclpP-DB (pHK13) 

Sad • 

1 gagc^te GCTC CCCCGCCGTC GTTCAATGAG AATGGATAAG AGGCTCG TGG 

51 GATTGACGTG AC^^CA C^, GATGGCTATA TTTCTGGGAG TTACGTTTCC 

Nhel 

101 ACCTCAAAGT GAAATATAGT ATTTAGTTCT TTCTTTCATT TAATGCCTgc 
-151 tagc 
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PrmXjrbcli+DBwt (pRK14 ) 

Sad 

1 gagctc GCTC CCCCGCCGTC GTTCAATGAG AATGGATAAG AGGCTCGTGG 

.51 GATTGACGTG AGGGGGCAGG GATGGCTATA TTTCTGGGA G TCGAGTAGAC 

101 CTTGTTGTTG TGAaAATTCT TAATTCATGA GTTGTAGGGA GGGATTTATG 

Nhel 

151 TCACCACAAA CAGAGACTAA AGCAAGTGTT GGATTCAAAg ctagc 

PrrnlirbcL-DB (pHKlS) 

Sad 

1 gagctc GCTC CCCCGCCGTC GTTCAATGAG AATGGATAAG AGGCTCGTGG 

51 GATTGACGTG AGGGGGCAGG GATGGCTATA TTTCTGGGA G TCGAGTAGAC 

101 CTTGTTGTTG TGAaAATTCT TAATTCATGA GTTGTAGGGA GGGATTTATG 

Nhel 
151 TCAgctagc 

PrrnLrbcZi+DBm (pBK54) 

Sad 

1 gagctc GCTC CCCCGCCGTC GTTCAATGAG AATGGATAAG AGGCTCGTGG 

51 GATTGACGTG AGGGGGCAGG GATGGCTATA TTTCTGGGA G TCGAGTAGAC 

101 CTTt^TTGTTG TGAaAATTCT TAATTCATGA GTTGTAGGGA^GGGATTTATG 

Nhel 

151 aguCCuCAgA CAGAaACaAA AGCcucaGTa GGATTCAAAg ctagc 

PrrziI«psbB+DBwt (pBKl€) 

SacI . . ^ . .... 

1 gagctc GCTC CCCCGCCGTC GTTCAATGAG AATGGATAAG AGGCTCGTGG 

51 GATTGACG TG AGGGGGCAGG GATGGCTATA TTTCTGGGA G CAATGCAATA 

101 AAGTTACGTA GTGTCTATTT ATCTTTGATA TAAGGGGTAT TTCCATGGGT 

Nhel 

151 TTGCCTTGGT ATCGTGTTCA TACCGTTGTA TTGAATGATg ctagc 

PrrnlipsbB-DB <pHK17) 

Sad 0 

1 gagctcGCTC CCCCGCCGTC GTTCAATGAG AATGGATAAG AGGCTCGTGG 

51 GATTGACGTG AGGGGGCAGG GATGGC TATA TTTCTGGGAG CAATGCAATA 

Ncol Nhel 

101 AAGTTACGTA GTGTCTATTT ATCTTTGATA TAAGGGGTAT TTccatg-gct 
151 age 
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P r mliP s bA+ DBwt ( pHK2 1 } 

Sad 

1 aaoctc GCTC CCCCGCCG TC GTTCAATGAG AATGGATAAG AGGCTCGTGG 

51 GATTGACGTG AGGGGGCAGG GATGGCTATA TTTCTGGGAA AAAAGCCTTC 

101 CATTTTCTAT TTTGATTTGT AGAAAACTAG TGTGCTT GGG AG TCCCTQAT 

Nhel 

151 GATTAAATA^. ACCAJ^GATTT TACCATGACT GCAATTTTAG AGAGAgctag 
201 c 



PrmLipsbA-DB (pHK22 ) 

Sad 

1 aaactic GCTC CCCCGCCGTC GTT CAATGAG AATGGATAAG AGGCTCGTGG 

51 GATTGACGTG AGGGGGCAGG GATGGCTATA TTTCTGGGA A AAAAGCCTTC 

101 CATTTTCTAT TTTGATTTGT AGAAAACTAG TGTGCTT GGG AGT CCCTGAT 

Ncol Nhel 

151 GATTAAATAA ACCT^GATTT TAccatggct age 



PrrnlipsbA-DB(-fGC) (pHK23} 

Sad 

1 gage ccG CTC CCCCGCCGTC GTTCAATGAG AATGGATAAG AGGCTCGTGG 

51 GATTGACGTG AGGGGGCAGG GATGGCTATA TTTCTGGGA G CAAAAAGCCT 

101 TCCATTTTCT ATTTTGATTT GTAGAAAACT AGTGTGCTTG GGAGTCCCTG 

Ncol Nhel 

151 ATGATTAAAT AAACCAAGAT TTTAccatgg ctagc 
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PrrnLT7glO+DB/Ec <pHK18) 

Saci 

1 aaoctc GCTC CCCCGCCGTC GTTCAATGAG AATGGATAAG AGGCTCGTGG 

51 GATTGACGTG AGGGGGC AGG GATGGCTATA TTTCTGGGAG GGAGACCACA 

101 ACGGTTTCCC aCTAGAAATA ATTTTGTTTA ACTTTAAGAA GGAGATATAC 

Nhel 

151 ATATGGCaAG CATGACTGGT GGACAGgcta gc 

Prnil*T7firlO+DB/pt <pHK19 > 
Sac I 

1 qaactc GCTC CCCCGCCGTC GTTCAATGAG AATGGATAA G AGGCTCGTGG 

51 GATTGACGTG AGGGGGCAGG GATGGCTATA TTTCTGGGA G GGAGACCACA 

101 ACGGTTTCCC aCTAGAAATA ATTTTGTTTA ACTTTAAGAA GGAGATATAC 

Nhel 

151 ATATGGCaAt cactagccct gccttGgcta gc 

PrmLTTglO-DB (pHK20) 

3rcl 

1 aa.acx.cCu ::TC CCCCGCCGTC GTTCAATGAG AATGGATAAG AGGCTCGTGG 

• 

51 GATTGACGTG AGGGGGCAGG GATGGCTATA TTTCTGGGA G GGAGACCACA 

101 ACGGTTTCCC aCTAGAAATA ATTTTGTTTA ACTTTAAGAA GGAGA TATAC 
Nhel 

151 ATATGgctag c 
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Sad 
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t 
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Leader 
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Nhel 
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Sad 
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Nhel 
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..Sad 
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Prm promoter 



Leader 
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Sad 
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Sad 
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Sad 
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. oligo #1 ^ 

' Sad r-^ 
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Sad 

1 gagctcggta cccaaaGCTC CCCCGCCGTC GTTCAATGAG AATGGATAAG 

51 AGGCTCGTGG GATTGACGTG AGGGGGCAGG GATGGCTATA TTTCTGGGAG 

Ncol 

101 CGAACTCCGG GCGAATAcGA AGCGCtTGGA TACAGTTGTA GGGAGGGATc 
Nhel 

151 catggctagc ATTGAACAAG ATGGATTGCA CGCAGGTTCT CCGGCCGCTT 

201 GGGTGGAGAG GCTATTCGGC TATGACTGGG CACAACAGAC AATCGGCTGC 

251 TCTGATGCCG CCGTGTTCCG GCTGTCAGCG CAGGGGCGCC CGGTTCTTTT 

301 TGTCAAGACC GACCTGTCCG GTGCCCTGAA TGAACTCCAG GACGAGGCAG 

351 CGCGGCTATC GTGGCTGGCC ACGACGGGCG TTCCTTGCGC AGCTGTGCTC 

401 GACGTTGTCA CTGAAGCGGG AAGGGACTGG CTGCTATTGG GCGAAGTGCC 

451 GGGGCAGGAT CTCCTGTCAT CTCACCTTGC TCCTGCCGAG AAAGTATCCA 

501 TCATGGCTGA TGCAATGCGG CGGCTGCATA CGCTTGATCC GGCTACCTGC 

551 CCATTCGACC ACCAftGCGAA ACATCGCATC GAGCGAGCAC GTACTCGGAT 

601 GGAAGCCGGT CTTGTCGATC AGGATGATCT GGACGAAGAG CATCAGGGGC 

651 TCGCGCCAGC CGAACTGTTC GCCAGGCTCA AGGCGCGCAT GCCCGACGGC 

701 GAGGATCTCG TCGTGACACA TGGCGATGCC TGCTTGCCGA ATATCATGGT 

751 GGAAAATGGC CGCTTTTCTG GATTCATCGA CTGTGGCCGG CTGGGTGTGG 

801 CGGACCGCTA TCAGGACATA GCGTTGGCTA CCCGTGATAT TGCTGAAGAG 

851 CTTGGCGGCG AATGGGCTGA CCGCTTCCTC GTGCTTTACG GTATCGCCGC 

901 TCCCGATTCG CAGCGCATCG CCTTCTATCG CCTTCTTGAC GAGTTCTTCi: 
Xbal 

951 GAacaaa tct aaaa tAGACA TTAGCAGATA AATTAGCAGG AAATAAAGAA 

1001 GGATAAGGAG AAAGAACTCA AGTAATTATC CTTCGTTCTC TTAATTGAAT 

1051 TGCAATTAAA CTCGGCCCAA TCTTTTACTA AAAGGATTGA GCCGAATACA 

1101 ACAAAGATTC TATTGCATAT ATTTTGACTA AGTATATACT TACCTAGATA 

Hindlll 

1151 TACAAGATTT GAAATACAAA ATCTAGcaag ctt 
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Wt pHK30 pHK31 pHK60 pHK34 pHK35 pHK64 



NPTII (ng) 




pHK38 pHK39 pHK40 NPTil (ng) 

tM9) 1 0 ^ 2Q 10 : 1 : : 0.5: 400 2 00 100 50 25 ^2,5 




Wt pTNH32 pHK32 pHKSS NPTH (ng) 

(M9) 10 10 5 10 5 , 10 5 . .400 .200 100 50 25 . 




pHK36 pHK37 



NPTII (ng) 



(P9) 10 ^„^0 5,- ^ 400^ japQ ^ 100 50 25 




pHK43 NPTH (ng) 

(1^9) 20 10 400 200 1 00 50 25 
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Figure 13B 
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plasmids pHK30 and pHK32 



16S rPNA 



trnV 

-JU 



H X 



N S E Ba (B) 



Left targeting 
j;egion 



TrbcL* Prm rps12/7 




probe 2 ^'9.^ targeting 
region 



Wt-pt DNA 



T-pt DNA 



E 

I 



16S rPNA 



1 Idb 



tmV 



Ba BE 



rps12/7 



3.1 kb 



probe 1 



?6S rPAM 



LflJi 



H X 



— 2.1 kb 

— 1 .0 

N SE Ba BE 



TrbcL*- 



4.2 Wa 



Pr m rps12/7 
1.4 kb 



Figure 15A 



wo 00/07431 



23/49 




Figure 15B 
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SI. 



pjEK6 \i6srDNA\ nawBWfTKvn 

aadA bar 



frni/ 

-2.9 kb 



Probe 2.5 kb 



X _ 



frni^ aad^ bar 
3.3 kb 
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Figure 17 
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g. 
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Ncol 

CCATGqcaccacaaacagagAGCCCAGAACGACGCCCGGCCGACATCCGCCGTGCCACCG 
+ ^ ^ ^ ^ 

GGTACcgtggtgtttgtctcTCGGGTCTTGCTGCGGGCCGGCTGTAGGCGGCACGGTGGC 
MAPQTESPERRPADIRRATE 

AGGCGGACATGCCGGCGGTCTGCACCATCGTCAACCACTACATCGAGACAAGCACGGTCA 
+ ^ ^ _^ ^ ^ 

TCCGCCTGTACGGCCGCCAGACGTGGTAGCAGTTGGTGATGTAGCTCTGTTCGTGCCAGT 
ADMPAVCTIVNHYIE .TSTVN 

ACTTCCGTACCGAGCCGCAGGAACCGCAGGAGTGGACGGACGACCTCGTCCGTCTGCGGG 
+ ^ _^ ^ ^ 

TGAAGGCATGGCTCGGCGTCCTTGGCGTCCTCACCTGCCTGCTGGAGCAGGCAGACGCCC 
FRTEPQEPQEWTDDLVRLRE 

AGCGCTATCCCTGGCTCGTCGCCGAGGTGGACGGCGAGGTCGCCGGCATCGCCTACGCGG 
+ + ^ _^ ^ ^ 

TCGCGATAGGGACCGAGCAGCGGCTCCACCTGCCGCTCCAGCGGCCGTAGCGGATGCGCC 
RYPWLVAEVDGEVAGIAYAG 

GCCCCTGGAAGGCACGCAACGCCTACGACTGGACGGCCGAGTCGACCGTGTACGTCTGCC 
+ ^ ^ ^ _^ ^ 

CGGGGACCTTCCGTGCGTTGCGGATGCTGACCTGCCGGCTCAGCTGGCACATGCAGAGGG 
PWKARNAYDWTAESTVYVSP 

CCCGCCACCAGCGGACGGGACTGGGCTCCACGCTCTACACCCACCTGCTGAAi 



-+ + - 



.GTCCCTGG 

-+ + + 360 

GGGCGGTGGTCGCCTGCCCTGACCCGAGGTGCGAGATGTGGGTGGACGACTTCAGGGACC 
RHQRTGLGSTLYTKLLKSLE 

AGGCACAGGGCTTCAAGAGCGTGGTCGCTGTCATCGGGCTGCCCAACGACCCGAGCGTGC 
+ ^ ^ ^ ^ ^ 

TCCGTGTCCCGAAGTTCTCGCACCAGCGACAGTAGCCCGACGGGTTGCTGGGCTCGCACG 
AQGFK S VV AV I G L P N D P S VR 

GCATGCACGAGGCGCTCGGATATGCCCCCCGCGGCATGCTGCGGGCGGCCGGCTTCAAGC 
+ + ^ ^ ^ ^ 

CGTACGTGCTCCGCGAGCCTATACGGGGGGCGCCGTACGACGCCCGCCGGCCGAAGTTCG 
MHEALGYAPRGMLRAAGFKH 

ACGGGAACTGGCATGACGTGGGTTTCTGGCAGCTGGACTTCAGCCTGCCGGTACCGCCCC 



- + + ^_ 



- + + 54Q 



TGCCCTTGACCGTACTGCACCCAAAGACCGTCGACCTGAAGTCGGACGGCCATGGCGGGG 
GNWHDVGFWQLDFSLPVPPR 

BgllX 

GTCCGGTCCTGCCCGTCACCGAGATCTGATGAtcgaattcctgcagcccgggggatccac 
+ ^ ^ ^ ^ — _ ^ 

CAGGCCAGGACGGGCAGTGGCTCTAGACTACTagcttaaggacgtcgggccccctaqqta 
PVLPVTEI* 

XbaX 

tag tccnaga 

+ 610 , ^ ^ 

atcaagatct Fxgure 1 9 
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Nco£ HheX 

CcATG^ctAGCCCAGAAaGAaGaCCGGCCGAtATtaGaCGTGCtACaGAaGCtGAtATGC 



ggTACcgaTCGGGTCTTtCTtCtGGCCGGCTaTAatCtGCACGaTGtCTtCGaCTaTACG 
MASPERRPAD IRRATEADMP 

CaGCaGTtTGtACaATtGTtAAtCAtTAtATaGAaACAAGtACcGTaAACTTtcGaACtG 



GtCGtCAaACaTGtTAaCAaTTaGTaATaTAtCTtTGTTCaTGgCAtTTGAAagCtTGaC 
AVCT IVNHYIETSTVNFRTE 

AaCCtCAaGAACCtCAaGAaTGGACtGAtGAttTaGTCCGTtTaCGaGAGCGCTATCCtT 



TtGGaGTtCTTGGaGTtCTtACCTGaCTaCTaaAtCAGGCAaAtGCtCTCGCGATAGGaA 
PQEPQEWTDDLVRLRERYPW 

GGCTtGTaGCaGAaGTtGACGGaGAaGTaGCtGGgATtGCaTAtGCGGGCCCgTGGAAaG 



CCGAaCAtCGtCTtCAaCTGCCtCTtCAtCGaCCcTAaCGtATaCGCCCGGGcACCTTtC 
LVAEVDGEVAGIAYAGPWKA 

CAcGaAAtGCaTAtGAtTGGACgGCtGAaTCaACtGTgTACGTtTCaCCaCGtCAtCAaC 



GTgCtTTaCGtATaCTaACCTGcCGaCTtAGtTGaCAcATGCAaAGtGGtGCaGTaGTtG 
RNAYDWTAESTVYVSPRHQR 

GgACaGGACTtGGtTCtACttTaTAtACcCAtCTaCTGAAaTCttTGGAGGCACAgGGtT 



CcTGtCCTGAaCCaAGaTGaaAtATaTGgGTaGAtGACTTtAGaaACCTCCGTGTcCCaA 
TGLGSTLYTHLLKSLEAQGF 

TtAAGAGtGTgGTaGCTGTtATaGGatTGCCgAAtGAtCCctcgGTaCGCATGCAcGAaG 



AaTTCTCaCAcCAtCGACAaTAtCCtaACGGcTTaCTaGGgagcCAtGCGTACGTgCTtC 
KSVVAVIGLPNDPSVRMHEA 

CtCTcGGATATGCtCCcaGaGGtATGtTGaGGGCcGCaGGtTTCAAaCAtGGaAAtTGGC 



GaGAgCCTATACGaGGgtCtCCaTACaACtCCCGgCGtCCaAAGTTtGTaCCtTTaACCG 
LGYAP RGM LRAAGFKHGNWH 

ATGAtGTaGGTTTtTGGCAaCTtGAcTTCtcttTaCCaGTACCtCCtCGTCCcGTttTaC 



TACTaCAtCCAAAaACCGTtGAaCTgAAGagaaAtGGtCATGGaGGaGCAGGgCAaaAtG 
DVGFWQLDFSL PVPPRPVLP 

Bglii xbai 

CcGTtACtGAGATCTGATGAtctaga 



GgCAaTGaCTCTAGACTACTaga tec 
V T E I * * 

Figure 2 OA 



wo 00/07431 



31/49 



09/762105 

PCT/t)S99/17806 



£3eoZ KheX 

ccATGacuAGC CCAGAAaGAaGaCCGGCCGAtAT taGaCGTGCt ACaGAaGCt GAt ATGC 

------I i ' 4—- 7 -i -i - + 

crgTACcgaTCGGGTCTTtCTuCcGGCCGGCTaTAatCtGCACGaTGtCTtCGaCTaTACG 
MASPERRPADIRRATEADM? 

CaGCaGTtTGtACaATtGTtAAtCAtTAtATaGAaACAAGtACaGTaAAtTTtcGaACtG 

T + + — ■ + — + 

GtCGtCAaACaTGtTAaCAaTTaGTaATaTAtCTtTGTTCaTGtCAtTTaAAagCt-rGaC 
A VCTIVKHYIETSTVNFR TE 

AaCCtCAaGAACCt CAa GAaTGGACtGATiGAT: t: T aGT aCGT tTaCGaGAaCGtTATCCtT 



TtGGaGTtCTTGGaGTtCTtACCTGaCTaCTaaAtCAtGCAaAtGCtCTtGCaATAGGaA 
POEPQEWTDDLVRLRERYPW 

GGCT tGT aGCaGAaGTt GAcGGaGAaGTaGCt GGaAT tGCa TAtGC tGGt CCgTGGAAaG 
— . + + + — + + 4. 

CCGAaCAtCGtCTtCAaCTgCCtCTtCAtCGaCCtTAaCGtATaCGaCCaGGcACCTTtC 
LVAEVDGEVAGIAYAGPWKA 

CAcGaAAtGCaTAtGAtTGGACaGCtGAaTCaACtGTtTAtGTtTCaCCaCGtCAtCAaC 
+ ^' . + + ^ 

GTgCtTTaCGtATaCTaACCTGtCGaCTtAGtTGaCAaATaCAaAGtGGtGCaGTaGTtG 
RN.AY DWTAE S TVYVS PRKQR 

GtACaGGACTcGGtTCt:ACttTaTAtACtc:AtCTfcCTtAAaTCttTGGAaGCACAaGGi:T 



CaTGtCCTGAaCCaAGaTGaaAtATaTGaGTaGAaGAaXTtAGaaACCTtCGTGTtCCaA 
TGLGSTLYTHLLKSLEAQGF 

TtAAaAGtGTaGTaGCTGTtATaGGatTGCCgAAtGAtCCctcaGTaCGCATGCAtGAaG 



AaT T tTCaCAt CAtCGACAaTAt CCtaACGGcTTaCTaGGga gtCAtGCGT ACGT a CT t C 
KSVVAVIGLPND PSVRMHEA 

CtCTtGGATATGCt CCcaGaGGt ATGtTGaGGGCaGCaGGt TTCAAaCAt GGaAAt TGGC 

H -i- + + !- + 

GaGAaCCTATACGaGGg-cCrCCaTACaACtCCCGtCGtCCaAAGTTtGTaCCrTTaACCG 
LGYAPRGMLRAAGFKHGNWH 

ATGAtGTaGGTTTtTGGCAaCTtGAcTTCtCtCTaCCaGTACCtCCtCGTCCcGTfctTaC 
+ J. + — . + + ^ 

TACTaCAt CCAAAaACCGX t GAaCT gAAGagaaAt GGtCATGGaGGaGCAGGgCAa a At G 
DVGFWQLDFS L PVPPRPVLP 

CcGTtACt GAGATCT GATG Atctaaa 



GgCAaTGaCTCTAGACTACTagatct 
V T E I * * 
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Figure 21 
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Bacterial Extracts 
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Piant Extracts 
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Figure 24 
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trn V ?? 2? 



targeting targetipg 
re^ipn region 



Os-wt/Nt-wt 



16SrDNA rpsllH 06 

04 frnV 02 05 



frnV up 



Os-pMSK49/ ^^^^^ _ 

Nt-pMSK57 03 FLARE-S 01 06 

PGR 2.0 kb 1.7 kb 

Products Left border (^SJ^ Right border 



fragment (04/03) (of/oi) f^^g"^^"*^ 



Figure 2 6A 
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eg 
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•H 
fa 
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FUVREl 6- S . se<j Length : 



1574 



^TGgGGgc 
tGGTAGTTG 

101 Iacatttgtac 



151 
201 
251 
301 



401 
451 
501 
551 
601 
651 
701 
751 
.^01 



TTGATTTGCT 
GCTTTGATCA 
GATTCaCCGC 
CGTGGCGTTA 



351 AATGACATTC 



GGCTATCTTG 
CAGCGGCGGh 
GCGCTAAATG 
2GATGAGCG& 
TAACCGGCAA 
::X3CCTGCCGG 

rcTTGGacaA 

\RTTTGTCCA 



851 pS5TS53^Sr 

901 TAGATGGTGA 

951 GGTGATGCAA 

1001 ?^AAACTACCT 

1051 rrCAATGCTT 

1101 ZAGAGCGCCA 

llSl 5GACGACGGG 

1201 CCCTCGTCAA 

1251 RACATCCTCG 

1301 OATCACGGCA 

13S1 3ACACAACAT 

1401 fiATACTCCAA 

1451 3TCCACACAA 

1501 rGGTCCTTCT 

1551 5g^i:TO>7:^gS^. 



tagcGAAGCG 
GCGTCATCGA 
GGCTCCSCAG 
GGTTACGGTG 
ACGACCTTTT 
GCTGTAGAAG 
TCCAGCTAAG 
TTGCAGGTAT 
CTSACAAAAG 
GG7ACTCTTT 
AAACCTTAAC 
AATGTAGTGC 
AATCGCGCCG 
CCCAGTATCA 
GAAGAT^GATC 
CTACGTGAAA 



GTGATCGCCG 
GCGCCATCTC 
TGGATGGCGG 
ACCGTAAGGC 
GGAAACTTCG 
TCACCATTGT 
CGCGAACTGC 
CTTCGAGCCA 
CAASAGAACA 
GATCCGGTTC 
GCTATGGAAC 
TTACGTTGTC 
AAGGATGTCG 
GCCCGTCATA 
GCTTGOCCTC 
GQCGAGATCA 



AAGTATCGAC 
GAACCGACGT 
CCTGAAGCCA 
TTGATGAAAC 
GCrTCCCCTG 
TGTGCACGAC 
AATTTGGAGA 
GCCACGATCG 
TAGCGTTGCC 
CTGAACAGGA 
TCGCCGCCCG 
CCGCATTTGG 
CTGCCGACTG 
CTTGAAGCTA 
GCGCGCAGAT 
CCAAGGTAGT 



gaaaattgga gct:a gt:agaa ggtcttaaag 

TGTTAATGGG CACAAATTTT CTGTCAGTGG 
CATAC6GAAA ACTTACCCTT AAATT TATT T 
GTTCCtTGGC C3kACACTTGT CACTACTTTC 
TTCAAGATAC CGAGATCATA TGAAGCGGCA 
TGCCTGAGGG ATACGTGCAG GAGAGGACCA 
AACTACAAGA CACGTGCTGA AGTCAAGTTT 
CAGGATCGAG CTTAAGGGAA TCGATTTCAA 
GCCACAAGTT GGAATACAAC TACAACTCCC 
GACAAACAAA AGAATGGAAT CAAAGC7AAC 
.TGAAGATGGA AGCGTTCAAC'TAd^AGACCA 
TTGGCGATGG CCCTGTCCTT TTACCAC5ACA 
TCTGCCCTTT CSAAAGATCC CAACGAAAAG 
TCAGTTTG? ;^ ACAGCTGCTG GGA TTACACA 



AATAA^ 



TCAACTATCA 

TGCTGGCCGT 

CACAGTGATA 

AACGCGGCGA 

GAGAGAGCGA 

GACATCATTC 

ATGGCAGCGC 

ACATTGATCT 

TTGGTAGGTC 

TCTATTTGAG 

ACTGGGCTGG 

TACAGCGCAG 

GGCAATGGAG 

GACAGGCTTA 

CAGTTG GAAG , 

oGGCAAjbaa 

7!TTCTTGAAT 

agagggtg;:^ 
gcactactgg 

TCTTATGGTG 
CGACTTCTTC 
TCTCTTTCAA 
GAGGGAGACA 
GGAGGACGGA 
ACAACGTATA 
TTCAAAATTA 
TTATCAACAA 
ACCATTACCT 
AGAGACCACA 
TGGCATGGAT 



I 



<r te taaa 
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FIARE16-S1 



1 
51 
101 
151 
201 
251 
301 
351 
401 
451 
501 
551 
601 
651 
701 
751 

-eol 

851 
901 
951 
1001 
1051 
1101 
1151 
1201 
1251 
1301 
1351 
1401 
1451 
1501 
1551 
1601 
1651 
1701 
1751 
1801 
1851 
1901 
1951 



seq I^ength: 



1953 



gagCtCpCTC 

CTTGTTGTTG 
TCRCCACaJBA 



A^^CGCCATCT 
GTGGATGGCG 
GACCCTAAGG 
XGGAAACTTC 
GTCACCATTG 
GCGCCSAACTG 
rCTTCGAGCC 

r<5ATCCGGTT 

::gctatggaa 
2ttacgttgt 
saaggatgtc 

f^GCCCGTCAT 
2GCTTGGCCT 



CCCCGCCGTC 
AGGGOGCAGG 
TGAaAATTCT 



GAAOTATCSST 
CGAACCGACG 
GCCTGAAGCC 
CTTGATGAAA 
GGCTTCCCCT 
TTGTGCACGA 
CAATTTGGAG 
AGCCACGATC 
ATAGCGTTGC 
CCTGAACRGG 
CTCGCCGCCC 
CCCGCATTTG 
GCTGCCGACT 
ACTTGAAfiCT 
CGCGCGCAGA 
ac^t^GGTAG 



GTTCAATGAG 
GATGGCTATA 
TAATTCATGA 
ary-&AGTGTT 



"CTCAACTATC 
TTGCTGGCCG 
ACACAGTGAT 
CAACGCGGCG 
GGAGAGAGCG 
CGACATCAOrT 
AATGGCAGCG 
GRCATTGATC 
CTTGGTAGGT 
ATCTATTTGA 
GACTGGGCTG 
GXACAGCGCA 
GGGCAATGGA 
AGApAGGCTT 
TCAGTTGCqai^ 
T 



AATGGATAAG 
TTTCTGGGAG 
GTTGTAi 
GGATTC 



X<aiGGTAGTT" 
TACATTTGTA 
ATTGATTTGC 
AGCTTTGATC 
AGATTCTCCG 
CCGTGGCGTT 
CAATGACATT 
TGGCTATCTT 
CCAGCGGCGG 
GGCGCTAT^T 
GCGATGAGCG 
GTAACCGGCA 
GCGCCTGCCG 
ATCTTGGACA 
g&ATTTGTCC 



CO 

"ft 

f^l 

ct agcp AAGC r 



aoctagt aga agytcttaaa gtcgcct ^T&g 
■ :-~ ^^^*'^'r, xCTTGlK 



TTCACTG <gSS ' 
GCACAAATTT 
AACTTACCCT 
CCAACACTTG 
CCCAGATCAT 
GATACGTGCA 
ACACGTGCTG 
GCTTAA6GGA 
rGGAATACAA 
AAGAATGGAA 
^GCGTTCAA 
tSCCCTGTCCT 
rCGSAAGATC 



TTGTCCCAAT 
TCTGTCAGTG 
TAAATTTATT 
TCACTACTTT 
ATGAAGCGGC 
GGAGAGGACC 
.AAGTCAAGTT 
ATCGATTTCA 
CTACAACTCC 
TCAAAGCTAA 
CTAGCAGACC 
TTTACCAGAC 
CCAACGAAAA 



'GAA 
GAGAGGGTGA 
TGCACEACTG 
CTCTTATGGT 
ACGACTTCTT 
ATCTCTTTCA 
TGAGGGAGAC- 
AGGAGGAC6G 
C31CAACGTAT 
CrrCAAAATT 
ATTATCAACA 
AACCATXACC 
GAGRGACCAC 



acttgttgaa 
■ctAU'i'AAAUy 
TTAGATGGTG 
AGGTGATGCA 
GAAAACTACC 
GTTCAATGCT 
CAAGAGCGCC 
AGGACGACGG 
ACCCTCGTCA 
AAACATCCTC 
ACATCACGGC 
AGACACAACA 
AAATACTCCA 
TGTCCACACA 
ATGGTCCTTC 



GGCGTCATCG 
CGGCTCCGCA 
TGGTTACGGT 
AACGACCTTT 
CGCTGTAGAA 
ATCCAGCTAA 
CTTGCAGGTA 
GCTGACAAAA 
AGGAACTCTT 
GAAACCTTAA 
AAATGTAGTG 
AAATCGCGCC 
GCCCAGTATC 
AGAAGAAGAT 
Af;!TACGTGAA. 



1 



K,r,r^r^ ^TTftr^r 



AXAATCATTT 
irrCTTTTTAT 
CATTATAGAA 



TCTTGTTCXA 
TTATTTACTA 
AAAGAAGGAG 



TCTATAGCiAia 
TCAAGAGGGT 
GTATTTTACT 
AGGTTATTTT 



GCTATTGCTC 
TACATAGACT 
CTTGCATTTA 



ggaas^ttgg 

ATGTTAATGG 
ACATACGGAA 
TGTTCCtTGG 
TTTCAAGATA 
ATGCCTGAGG 
GAACTACAA6 
ACAGGATCGA 
GGC'CACAAGT 
AGACAAACAA 
OTGAAGATGG 
ATTGGCGATG 
ATCTGCCCTT. 
TTGAGTJTGl, 
AAATAA^cH 

ctttctttttI 
ttttt gtttaI ^ 



TTCATC 
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FLARE16-S2,seq tength: 1985 



1 
51 
101 
151 
201 
251 
301 
351 
401 
451 
501 
551 
601 
651 
701 
751 

0eoi 

851 
901 
951 
1001 
1051 
1101 
1151 
1201 
1251 
1301 
1351 
1401 
1451 
1501 
1551 
1601 
1651 
1701 
1751 
1801 
1851 
1901 
1951 



gaocrcQ CTC CCCCCCCGTC GTTC&fl.TGAG AATGGATAAG AGGCTCGTGG 



GATTGACGTG AGGGGGCAGG GATGGCTATA TTTCTGGGAG AATTAACCGA 
TCGACGTGCa AGCGGACATT TATTTTaAAT TCGATAATTT TTGCAAAAAC 
ATTTCGACAT ATTTATTTAT TTTATTATTA TGAGAATCAA TCCTACTACT 

SACTCAACTA TCAGAGGlkG TTG<k:(3*fcAT CGAGCGCCAT CTCGAACCGA 
CGTTGCTGGC CGTACATTT6- TACGSCTCCG CAGTGGATGG CGGCCTC5AAG 
CCACACAGTG ATATTGATTT GCTGGTTACG GTGACCGTAA GGCTTGATGA 
AACAACGCGG CGAGCTTTGA TCAACGACCT TTTGGAAACT TCGGCTTCCC 
CTGGAGAGAG CGAGATTCTC CGCGCTGTAG AAGTCACCAT TGTTGTGCAC 
GACGACATCA TTCCGTGGCG TTATCCAGCT AAGCGCGRAC TGCAATTTGG 
AGAATGGCAG CGCAATGACA TTCTTGCAGG TATCTTCGAG CCAGCCACGA 
rCGACATTGA TCTGGCTATC TTGCTGACAA AAGCA7W3AGA ACATAGCGTT 
GCCTTGGTAG GTCCAGCGGC GGAGGAACTC TTTGATCCGG TTCCTGAACA 
GGATCTATTT GAGGCGCTAA ATGAAACCTT AACGCTATGG AACTCGCCGC 
CCGACTGGGC TGGCGATGAG CGAAATGTAG TGCXTACGTT GTCCCGCATT 
TGGTACAGCG CAGTAACCGG CAAAATCGCG CCGAAGGATG TCGCTGCCGA 
CTGGGCAATG GAGCGCCTGC CGGCCCftGTA TCAGCCCGTC ATACTTGAAG 
CTAGACAGGC TTATCirGGA CAAGAAGAAG ATCGCTTGGC CTCGCGCGCA 
GATCAGTTG G AAGAATTTGT CCACTACGTG AAAGGCGAGA TCACCAAGGt. 
ftGyqGGCA Arf gaacttgt1:g aaggaaaatt gga^ctagt-a gaaggrtcti:a 



aagticgccft T GgcrAGTAAj^ GGAGAAGAAC TTTTCACTGG AGTTGTCCCg 
?iTTCTTGTTG AATTAGATGG TGATGTTAAT GGGCACAAAT TTTCTGTCAG 
rGGAGAGGGT GAAGGTGATG CAACATACGG AAAACTTACC CTTAAATTTA 
rrTGCACTAC TGGAAAACTA CCTGTTCCtT GGCCAACACT TGTCACTACT 
rrCTCTTATG GTGTTCAATG CTTTTCAAGA TACCCAGATC ATATGAAGCG 
3CACGACTTC TTCAAGAGCG CCATGCCTGA GGGATACGTG CAGGAGAGGA 
CCATCTCTTT .CAAGGACGAC GGGAACTACA? AGfitACGTGC TGAAGTCAAG 
riTGAGGGAG ACACCCXCGT CAACAGGATC GAGCTTAAGG GAATCGATTT 
CAAG6AGGAC GGAAACATCC TCGGCCACAA GTTGGAATAC AACTACAACT 
3CCACAACGT AXACATCACG GCASACAAAC AAAAGAATC5G AATCAAAGCT 
RACTTCAAAA TTAGACACAA CATTGAAGAT GGAAGCGTTC AACTAGCAGA 

:x:ATTATcaA caaaatactc CAAXTGGCGA tggccctgtc cttttaccag 

^CAACCATTA. CCTGfTCCACA CAATGTGCCC TTTCGAAAGA TCCCAACGAA 
!kAGAGAGACC ACATGGTCCT ^r^TTfa^fyi^T CTaar-af^r ^n: r^amii^iLr^ 
F^CftTCgCATri gftTf^ArrnT arJAATAAcja ctctaaagcj^ kfCCT^CT 



AeyCTATAflfi "A^tfi"rT&A5^-iiAGAAA6&iG e^ATAivfthS TTTC TT GX T C 
EATCAAGAGG GXGCTATTGC TCCTTTCTTT TTTTCTTTTT ATTTATTTAC 
TAGTATTTTA CTTACATAGA cttttttgtt TRra'T TBTAr; ARaAAf^RRCy: 
RGRGGTTATT TTrrTTf^^ATT TATTCaT^a aacl^lr 



I 
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SAAGCGGTGA TCGCCGAAGT ATCGACTCAA CTATCAGAGG TAGTTGGCGT 
CRTCGAGCGC CATCTCGaAC CGACGTTC5CT GGCCGTACAT TTG7ACGGCT 
CCGCA6TGGZ'* TGGCGGCCTG AAGCCACACA GTGATATTGA TTTGCTGGTT 
ACGGTGACCG TAAGGCTTGA TGAAA^ACG CGGCGAGCTT TGATCAACGA 
CCTTTTGGAA ACTTCGGCTT CCCCTGGSiGA GAGCGAGATT CTCCGCGCTG 
TAGAAGTCAC CATTGTTGTG CACGACGACA ■ TCATTCCGTG GCGTTATCCA 
3CTAAGCGCG AACTGCAATT TGGAGAATGG CAfiCGCAATG ACATTCTTGC 
?W5GTATCTTC GAGCCAGCCA CGATCGACAT TGATCTGGCT AXCTTGCTGa 
CAAAAGCAAG AGT^CATAGC 6TTGCCTTGG TAGGTCXAGC GGCGGAGG&A 
CTCTTTGATC CGGTTCCTGA ACAGGATCTA TTTGAGGCGC TAAATGAAAC 
CTTAACGCTA TGGAACTCGC CGCCCGACTG GGCTGGCGAT GAGCG;U^TG 
rAGTGCTTAC GTTGTCCCGC ATTTGGTACA GCGCAGTAAC CSGCAAAATC 
GCGCCGAAGG ATGTCGCTGC CGACTGGGCA ATGGAGCGCC TGCCGGCCCA 
GTATCAGCCC GTCATACTTG AAGCTAGACA GGCTTATCTT GGACAAGAAG 
AAGATCGCTT GGCCTCGCGC GCAGATCAGT TGCy fifflft ; ^ TCTnrA<rrnr 
^Gi^^qCfQq,Aq^'S^Cq^ GGrAGT;a GGC AAAfaaactitig caglitgaagg 



I- 



aaaattqaaq crtcgecj ^tGg crACTAAAGG AGAAGAACTT W(!Agf 6GAG 



rTGTCCCAAT TCTTGTTGAA TTAGATGGTG ATGTTAATGG GCACAAATTT 
rCTGTC&GTG GAGAGGGTGA AGGTGATGCA ACATACGGAA AACTTACCCT 
rAAATTTATT TGCACTACTG GAAAACTACC TGTTCCtTGG CCAACACTTG 
rCAtTACTTT CTCTTATGGT GTTCAATGCT TTTCAAGATA CCCAGATCAT 
^TGAAGCGGC ACGACTTCTT CAAGAGCGCC ATGCCTGAGG GATACGTGCA 
3GAGAGGACC ATCTCTTTCA AGGACGACGG GAACTACAAG ACACGTGCTG 
AAGTCAAGTT TGAGGGAGAC ACCCTCGTCA ACAGGATCGA GCTTAAGGGA 
?ITCGATTTCA AGGAGGACGG AAACATCCTC GGCCACAAGT TGGAATACAA 
2TACAACTCC CACAACGTAT ACATCACGGC AGACAAACAA AAGAATGGAA 
rCAAAGCTAA CTTCAAAAOT AGACACAACA* TXdAAGATGG AAGCGTTCAA 

:rrAGCAGACC attatcaaca aaatactcca attggcgatg gccctgtcct. 

rTTACCAGAC AACCATTACC TGTCCACACA ATCTGCCCTT TCGAAAGATC 
CCAACGAAAA GAGAGACCAC ATGGTCCTTC TTGAGT TTGT AACAGCTGCT, 
5GGATTACAC, ATGGCATGGA TCftAfTTRTAC AAATAaE^ 



^cM ctaga 



Figure 31 
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Sixes: 



aaQcrcG CTC CCCCGCC6TC CSOTCAATGAG 

- GATGGCTATA 

ATTTT GTTT& 



GMTGACGTG AGGGGGCAGG 
ACGGTTTCCC aCTAGAAATA 

^^ATr^aAG raTcarTr;^ nni^rj^A^r.^^ gcgaacaaaa 

(SCCGAA^TAT 



AATGGATAAG 
TTTCTGGGAG 
ACT'ITAAGAA 



o 

AGGCTCGTGGl ^ 
GGAGACCACA ^ 



GGAGATATAC 



IS 



aagaagact tgcctag^SST 



CCGTACATTT 
GATATTGATT 
GCGAGCTTTG 
GCGAGATTCT 
ATTCCGTGGC 
GCGCAATGAC 
ATCTGGCTAT 
GGTCCAGCGG 
TGAGGCGCTA 
CTGGCGATGA 
GCAGTAACCG 
SGAGCGCCTG 
CTTATCTTGG 
5AAGAATTOG 



TCA 
GTACGGCTCC 
TGCTGGTTAC 
ATCAACGACC 
CCGCGCTGTA 
GTTATCCAGC 
ATTCTTGCAG 
CTTGCTGACA 
CGGAGGAACT 
AATGAAACCT 
GCGAAATGTA 
GCAAAATCGC 
CCGGCCCAGT 
ACAAGAAGAA 
TCCACTACGT 



TCGAGCGCCA 
GCAGTGGATG 
GGTGACCGTA 
TTTTGGAAAC 
GAAGTCACCA 
TAAGCGCGAA 
GTATCTTCGA 
AAAGCAAGAG 
CTTTGATCCG 
TAACGCTATG 
GTGCTTACGT 
GCCGAAGGAT 
ATC^GCGCGT 
GATCGCTTGG 
GAAAGGCGAG 



actcat:ttct_ 



TCTCGAACCG 
GCGGCCTGAA 
AGGCTTGATG 
TTCG3CTTCC 
TTGTTGTGCA 
CTGCAATTTG 
GCCAGCCACG 
AACATAGCGT 
GTTCCTGAAC 
GAACTCGCCG 
TGTCCCGCAT 
GTCGCTGCCG 
CATACTTGAA 
CCTCGCGCGC 
ATC^C&AGS 



aacrttigca grttgaaqgaa aattggaggt 
TGGAGl 



sssz!TranScfGGASTT 

GTTAATGGGC ACAAATTTTC 
ATACGGAAAA CTTACCCTTA 
TTCCtTGGCC AACACTTGTC 
TCAAGATACC CAGATCATAT 
GCCTGAGGGA 'EACGTGCAGG 
ACTACAAGAC ACGTGCTGAA 
AGGATCGAGC TXAAGGGAAT 
CCACAAGTTG GAATACAACT 
?^CAAACAAAA GAATGGAATC 
GAAGATGGAA GCGTTCAACT 
rGGCGATGGC CCTGTCCTTT 
CTGCCCTTTC. GAAAGATCCC 
GTAA CAGCTGCTGG 



GTCCCAATTC 
TGTCAGTGGA 
AATTTATTTG 
ACTACTTTCT 
GAAGCGGCAC 
AGAGGACCAX 
GtCAAGTTTG^ 
CGATTTCAAG 
ACAACTCCCA 
AAAGCTAACT 
AGCAGACCAT 
TACCAGACAA 
AACGAAAAGA 
GATTACACAT, 



cgcc &GgcT: 
TfSfTGAATT 



ACGTTGCTGG 
GCCACACAGT 
AAACAACGCG 
CCTGGAGAGA 
CGACGACATC 
GAGAATGGCA 
ATCGACATTG 
TGCCTTGGTA 
AGGATCTATT 
CCCGACTGGG 
TTGGTACAGC 
ACTGGGCAAT 
GCTAGACAGG 
AGATCACTTG 



GAGGGTGAAG 
CACTACTGGA 
CTTATGGTGT- 
GACTTCTTCA 
CTCXTTCAAG 
AGGGAGACAC 
GAGGACGGAA 
CAACGTATAC 
TCAAAATTAG 
TATCAACAAA 
CCATTACCTG 
GAGACCACAT 
GGCATGGATG 



AGTAAAGGAG 
AGATGGTGAT 
GTGA-rGCAAC 
AAACTACCTG 
TGAATGCTTT 
AGAGCGCCAT 
GACGACGGGA 
CCTCGTCAAC 
ACATCCTCGG 
ATCACGGCAG 
ACACAACATT 
ATACTCCAAT 
TCCACACAAT 
GGTCCTTCTT 
AACTATACAA 



ctct agagc^ T^u 
EKsKSCTSTTffifeATTTTC 
CTTTTTTT CTTTTTATTT 
'LslT'i'ACA TTATAGAAAA 



TGGCC'l'A^'i'C 
TTGTTCTATC 
ATTTACTAGT 
AGAAGGA6AG 



TATAC^UAUtT 
AAGAGGGTGC 
ATTTTACTTA 
GTTATTTTCT 



TATTGCTCCT 
CATAGACTTT 
TGCATTTATT 



1^ 



aagct t 



Figure 32 



wo 00/07431 



45/49 



09/762105 



PCT/US99/17806 



pMSK35^ I-eagth: 4671 



Figure 33A 



1 

51 
101 
151 
201 
251 
301 
351 
401 
4S1 
501 
551 
601 
651 
701 
751 
^01 
851 
901 
951 
1001 
1051 
1101 
1151 
1201 
1251 
1301 
1351 
1401 
1451 
1501 
1551 
1601 
1651 
1701 
1751 
1801 
1851 
1901 
1951 
2001 
2051 . 
2101 
2151 
2201 
2251 
2301 
2351 
2401 
2451 
2501 
2551 
2601 
2651 
2701 



[g g^gggiy ffcSCcgggST TSfi^ i i^fe&eg ^(ggS^f TACT A6fc<gAyTgC T 

GCTTCATGCA GGCGAGTTGC AGCCTGCAAT CCGAACTGAG GACGGGTTTT 
TGGAGTTAGC TCACCCTCGC GaGATCGCCSA CCCTXTGTCX; CGCCCMT(5T 
AGCACGTGTG TCGCCCAGGG CATAAGGGGC ATGATGACTT GGCCTCATCC 
TCTCCTTCCT CCGGCTTAAC ACCGGCGGTC TGTTCAGGGT TCCAAACTCA 
TAGTGGCAAC TAAACACGAG GGTTGCGCTC GTTGCGAGAC TTAACCCAAC 
ACCTTACGGC ACGAGCTGAC GACAGCCATG CACCACCTGT GTCCGCGTTC 
CCOAGGGCAC CCCTCTCTTT CAAGAGGATT CGCGGCATGT CAAGCCCTGG 
TAAGGTTCTT CGCTTTGCAT CGAA7TAAAC CACATGCTCC ACCGCTTGTG 
CGGGCCCCCG TCAATTCCTT TGAGTTTCAT TCTTGCGAAC GTACTCCCCA 
GGCGGGATAC TTAACGCGTT AGCTACAGCA CTGCACGSGT CGAGTCGCAC 
AGCACCTAGT ATCCATCGTT TACGGCTAGG ACTACTGGGG TCTCTAATCC 
CATTTGCTCC CCTAGCTTTC CTCTCTCAGT GTCAGTGTCG GCCCaUSCAGA 
GTGCTTTCGC CGTTGGTGTT CTTTCCGATC TCAATGCATT TCACCGCTCC 
ACCGGAAATT CCCTCTGCCC CTACCGTACX CCAGCTTGGT AGTTTCCACC 
GCCTGTCCAG GGTTGAGCCC TGGGATTTGA CGGCGGACTT GAAAAGCCAC 
CTACAGACGC TTTACGCCCA ATCATTCCGG ATAACGCTTG CATCCTCTGT 
CTTACCGCGG CTGCTGGCAC AGAGTEAGCC GATGCTTATT CCTCAGATAC 
CGTCATTGTT TCTTCTCCGA GAAAAGAAGT TGACGACCCG TGGGCCTTCC 
ACCTCCACGC G6CATTGCTC CGTCAGGCTT TCGCCCATTG CGGAAAATTC 
OCCACTGCTG CCTCCCGTAG GAGTCTGGGC CGTGTCTCAG TCCCAGTGTGi 
GCTGATCATC CTCTCGGACC AGCTACTGAT CATCGCCTTG GTAAGCTATT 
GCCTTCACCAA CTAGCTAATC AGBCGCGAGC CCCTCCTTGG GCGGATTTCT 
CCTTTTGCTC CTCAGCCTAC GGGGTATTAG CAACCGTTTC CAGTTGTTGT 
TCCCCTCCCA AGGGCA^SSTT CTTACGCGTT ACTCACCCGT TCGCCACTGG 
AAACACCACT TCCCGTTCGA CTTGCATGTG TTAAGCATGC CSCCAGCGTT 
CATCCTGAGC CAGGATCGAA CTCTOCATCA, GATT.CATAGT TGCATTACTT 
ATAGCTTCCT TATTCGTAGA CAAAGCGCaT ^'TCCiGAATTGT CTTTCCCTCC 
AAGGATAACT TGTATCCATG CGCTTCAGAT TATTAGCCTG GAGTTCGCCA 
CCAGCAGTAT AGCCRACCCT ACCCTATCaC GTCAATCCCA CAAGCCTCTT 
ATCCATTCCC GTTCG^^CGT GGCGGGGGGA GTAA6TCAAA ATAGAAAAAA 
CTCACATTGG GTrCAGGGAT AATCAGGCTC GAACTGATGA CTTCCACCAC 
GTCAAGGTGA CACTCTACCG CTGAGTTATA TCCCTTCCCC GTCCCCTC6A 
GAAAGAGAAT. TACCGAATCC TAAGGCA7AG GGGCGAGAAA CTCAAGGCCA 
CCCTTCCTCC GGGCTTTCTT TCCACACTAT TATGGATAGT CAAATAATGG 
GAAAAATTGG ATTCAArTGT CAACCGGTCC TATCGAAAAT AGGATTGAC7 
ATGGATTCGA GCCATAGCAC ATGGTTTCA T AAAATCTGTA CGATTTTCCC 
c&TrrTAAATc gaftr&fiCTTT ggATGT^VGAJji gatcgacggti atcgataagc 



i 

r 



TATTATTTCA AAiGATAAG&G ATATTCAAAG ATAAGAGATA AGAAGAAGTC 
AAAATTTGAT TTTTTTTTTG GRAAAAAAAA ATCAAAAAGA TATAGTAACA 
TTAGCAAGAA GAGAAACAAG TTCTATTTCA CAATTTAAAC AAATACAAAA 
TCAAAATAGA ATACTCAATC ATGAATAAAT GCAAGAAAAT AACCTCTCCT 
TCTTTTTCTA TAATGTAAAC AAAAAAGTCT ATGTAAGXAA AATACTAGTA 
AATAAATAAA AAGAAAT^AAA GAAAGGAGCA ATAGCACCCT CTTGATAGAA 
r^ACRAAATc; aTTRTTry-Tr r-rTTrTTTrr aaaarrrrgCT atactot&cg 



^tgcatgcet gcaggtO aAA TAUA^SUTC'l"!' UTTTC'X"Ml"r TCAA'i'UAl'AT 



c tctiagc t ' AaA. OSfkHfTX CSACTA^SC TT Wl'^ATCf CCg 

CCTTTCAter ASTGGACAAA TTCTTCCAAC TGATCTGCGC GCGAGGCCAA 
GCGATCTTCT TCTTGTCCAA GATAAGCCTG TCTAGCTTCA AGTATGACGG 
GCTGATACTG GGCCGGCAGG CGCTCCATTG CCCAGTCGGC AGCGACATCC 
TTCGGCGCGA TTTTGCCGGT TACTGCGCTG TACCAAATGC GGGACAACGT 
AAGCACTACA TTTCGCTCM CGCCAGCCCA GTCGGGCGGC GAGTTCCATA 
GCGTTAAGGT TTCATTTAGC GCCTCAAATA GATCCTGTTC AGGAACCGGA 
TCAAAGAGTT CCTCCGCCGC TGGACCTACC AAGGCAACGG TATGrTCTCT 
iPXKTTTTGTC AGCAAGATAG CCAGATCAAT GTCGATCGTG GCTGGCTCG^ 
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CGCTTAGCTG 
GA.CTTCTACA 
CCAAAAGGTC 
GTCACCGTAA 
CACTGCGGAG 
GCTCGATGAC 
ACCGCTTCCC 
rxCGCCCGGA 



AAGAATGTCA 
GATAACGCCA 
GCGCGGAGAA 
GTTGATCAAA 
CCAGCAAATC 
CCGTACAAAT 
GCCAACTACC 
TCATGgATCC 
GTTCGCTCCC 



TTGCGCTGCC 
CGGAATGA7G 
TCTCGCTCTC 
GCTCGCCGCG 
AATATCaCTG 
GTACGGCCAG 
TCTGATAGTT 
CTCCCTACAA 
AGAAAXATAG 



fg^TCCCRrg apyrrrTTa'P prATTcrrf^T 



ATTCTCCAAA 
TCGTCGTGCA 
TCCAGGGGAA 
TTGTTTCATC 
T6TGGCTTCA 
CAACGTCGGT 
GAGTCGATAC 
CTGTAXCCAa 
CCATCCCTGC 
■I<5ftftg<f^CGG 



TTGCAGTTC^' 
CAACAATGGT 
GCCGAAGTTT ^ 
AAGCCTTACG ^ 
GGCCGCCATC S 
TCGAGATGGC ^ 
TTCGGCGATC 
GCGCTTCgTA 
CCCCTCAC( 
CGGGGGAj 



trgggtaccg 



AACTGGGGCT 

TTCCACGCCC 

rCTTAGGAAC 

aCTTCATTTC 

AGACAGAATT 

CTCTGTAGAA 

TGCATTGCAG 

TCTCTCATGG 

2^GAGAAAA 

RCTCACAGAG 

CTAATATATA 

kGATAATCGA 

TATTGCTACC 

rCAACACAAC 

SAAAGCCAGT 

GATAAGCTCA 

TGGGAAGTTT 

SGAAAAGGTT 

!IGGAAGAGGG. 

JVAATAAGTCG 

rCGAAAAGGA 

^CGAGAAAG 

rTGGTAAAAG 

FAGAACATGA 

ST6GAAGAAA 

SAATTGAACG 

SAGGGACAGG 

^ftAAACCCAA 



agctcgaar^ ectgcagccc 
ACATTTCTTT TCAATTTCGA 
TTTTTTGAGA CCTCGAAACA 
ACATACAAGA AAAAGGATAA 
ATTTATGftAT TTCATAGTAA 
TCGAACTTGC TATCCTCTTG 
AGAATGATTC ATTCGGATCG 
AATCCATGTT CCATATTTGA 
TACAATCCTC TTCCTGCTGA 
AATGGAGGAC TGG^GCCGAC 
CCGGGATCGC TAACTAATAG 
G&AATAGATA TctagctagA 
AATTGAAAAG AACTGTCTTT 
GCGGGTCTTA TGCAATCGAT 
ATAGGTC3VrC G2^AAGGATCT 
ayiGAAAATGG ATTC CTAT TT 
CATTAACCCG TCAATTTTGG 
C6GGAAGAAA TTGGAATGGA 
CTCTATTGAT GCAAACGCTG 
AAAAATCGAA ATGAAATAAA' 
AAGATAGAA6 AGCCCAGATT 
TCCTTCXGAT TCTCAAAGAA 
ATTTCTTCTT ATTATAAGAC 
AACAATCTTC TCCTTTAATC 
AAACGTGACT CAATTGGTCT 
GGGCGAAGAC TCTCGAACGA 
AGGAGCC6TA TXAGGTGAAA 
AAGGGTGACT TATCTGTCGA 
CTCT6CCTTA C?_ 



gatrfPTTSOTTTTTCeSSSSS 



XXCAkcAGTr 
TGJWiATGGRC 
TGGTAGCCCT 
TAG?kAATCCA 
CCIAATAGGC 
ATATGAGGAC 
AGAGGGTTGA 
GCCCCCTTTC 
AGTTCATCAC 
AATAGTACTA 
AAXASA^ACA 
TCTGTATACT 
CGGATCATAT 

cggacgactc 
gaagagtgcc 
atccaattcg 
ataatataga 
tacctagagg 
taXagaataa 

t6aggggcaa 

GTGATTTGAT 
ATAAATGGZVA 
TAGTTAGTCX 

ggaaaagg;^ 

ATCTCATGTA 
CTTTTCCACT 



TCTTATCTCT 
AAATTCCTTC 
CCCATTAACT 
TGXCCTACCG 
AAAGATTGAG 
CCAACTACGT 
CCTCTGTGCn^ 
TCCTCGGTCC 
GGAAGAAAGA 
CTAACTAATA 
ACTAAIATAT 
TTCCCCGTTC 
AGATATCCCT 
ACCAAAGCAC 
TAACCGCATG 
GGATTTTTCT 
TTCATACAGft 
ATAGGGATAG 
AGCAAAA2^ 
AAATGGAAAC 
GGGGATTGRIT 
CCGCATATGT 
ACTGTTCAAT 
TCGGGZICGGA 
CCC7TCG&AA 
CGATTCTGTA 
ATCAACCCCa 



1^ 



Figure 33B 
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GGGAACGGAT 
GCTTCATGCA 
TGGAGTTAGC 
AfiCACGTGTG 
TCTCCTTCCT 
TAGTGGCAAC 
ACCTTACGGC 
CCGAGGGCAC 
TAAGGTTCTT 
CGGGCCCCCG 
GGCGGGATAC 
AGCACCTAGT 

cArPTGcrcc 

GTGCTTTCGC 
ACCGGAAATT 
SCCTGTCCAG 
CTACAiSACGC 
CTTACCGCGG 
CGTCATTGTT 
aCCTCCACGC 
CCCACTGCTG 
SCTGATCATC 
GCCTCACCAA 
CCTTTTGCTC 
TCCCCTCCC3L 
AAACACCACT 
CATCCTGAGC 
ATAGCTTCCT 
?VAGGA!rAACT 
CCAGCAGTAT 
ATCCATTCCC 
CTCACATTGG 
GTCAAGGTGA 
SAAAGAiGAAT. 
CCCTTCCTCC 
SAAAAATTGG 
RXGGRTTCGA 



TCACCGCCGT 
GGCGRGTTGC 
TCACCCTCGC 
TCGCCCAGGG 
CCGGCTTAAC 
TAAACACCSiAG 
ACGAGCTGAC 
CCCTCTCTTT 
CGCTTTGCAT 
TCAATTCCTT 
TTAACGCGTT 
ATCCATCGTT 
CCTAC5CMTC 
CGXTGGTGTX 
CCCTCTOXC 
GGTTGAGCCC 
TTTACGCCCA 
CTGCTGGCAC 
TCITCT CCGA 
GGCATTGCTC 
CCTCCCOTAG 
CTCTCGGACC 
CTAGCTAATC 
CrC3W3CCTAC 
AGGGCAG3TT 
TCCCGTTCGA 
CAGGATCGAA 
TATTCCTA'SA 
TGTATCCATG 
AGCCAACCCX 
GrrcGATCGT 
GTTTAGGGAT 
CACTCTACCG 
TAC CGAA TCC 
GGGCTTTCTT 
ATTCAATTGT 
GCXATAGCAC 



SATCTAAATC GAGCAGGTCT 




!^GG 



qC^ TATTTG 
MACTCAAG 
ftGGGCAGATT 
MCGCCAATT 
CATCTTCAAT 
rGTTTGTCTG 
CTTGTGGCCG 
2GATCCTGTT 
rTGTAGTTCC 
CTC3VGGCATG 
MTCTTGAAAA 
CAaGGAACAG 
rCCGXATGTT 



GTCTATGTAA 
AGCAATAGCA 
TTTmA?\ftC£. 



ATGGCTGACC 
AGCCTGCAAT 
GAGATCGCGA 
CaXAAGGGGC 
ACCGGCGGTC 
G6TTGCGCTC 
GACAGCCATG 
CAAGAGGATT 
CGAATTAAAC 
TGAGTTTCAT 
AGCTACAGCA 
TACGGCTAGG 
GTCTCTCAGT 
CTTTCCGATC 
CTACCGXACT 
TGGGATTTGA 
ATCATTCCGG 
AGA^TAGCC 
GAAAAGAAGT 
CGTCAGGCTT 
GAGTCTGGGC 
AGCTACTGAT 
AGACGCGAGC 
GGGGTATTTAG 
CTTACGCGTT 
CTTGCATGTG 
CTCTCCATGA 
CAAAGCGGAT' 
CGCTTCAG&T 
ACCCTATCAC 
GGCGGGGGGA 
AATCAGGCTC 
CTGAGTTATA 
TAAGGCAAAG 
TCCACACTAT 
CAACCGGTCC 
ATGGTTTCArr_ 

^catgaag;^ 



GGCGATTACT 
CCGAACTGAG 
CCCTTTGTCC 
ATGATGACTT 
TGTTCAGGGT 
GTTGCGAGAC 
CACCACCTGT 
CGCGGCATGT 
CACATGCTCC 
TCTTGCGAAC 
CTGCACGGTT 
ACTACTGGGG 
GTCAGTGTCG 
TCAATGCATT 
CCAGCTTGGT 
CGGCGGACTT 
ATAACGCTTG 
GATGCTTATT 
T6ACGACCCG 
TCGCCCATTG 
CGTGTCTCAG 
CATCGCCTTG 
CCCTC CTTG G 
CAACCGTTTC 
ACTCACCCGT 
TTAAGCATGC 
GA-rrCATAGT 

toSgaattgt 
tattagcctg 
gtcaatccca 
gtaagtcaaa 
gaactgatga 

TCCCTTCCCC 
G6GCGAGAAA 
TATGGATAGT 
TATCGAAAAT 



AGCGATTCCT 

GACGGGTTTT 

CGCCCA^TGT 

GGCCTCATCC 

TCCAAACTCA 

TTAACCCAAC 

GTCCGCGTTC 

CAAGCCCTGG ^ 

ACCGCTTGTG ^ 

GTACTCCCCA ? 

CGAGTCGCAC S 

TCTCTAATCC <^ 

GCCCAGCAGA ^ 

TCACCGCTCC ^ 

AGTTTCCACC 5^ 

GAAAAGCCAC 

CATCCTCTGT ^ 

CCTCAGATAC ^ 

TGGGCCTTCC 

CGGAAAATTC ^ 

TCCCAGT6TG ^ 

GTAAGCTATT 

GCGGATTTCT ^ 

CAGTTGTTGT 

TCGCCACTGG 

CGCCAGCGTT 

TGCATTACTT ^ 

CTTTCCTTCC 

GAGTTCGCCA 

CAAGCCTCTT 

ATAGAAAAAA 

CTTCCACCAC 

GTCCCCTCGA 

CTCAAGGCCA 

CAAATAATGC^ 

AGGATTC5ACT 

rSATTTTCCC 



GTAAAATACT 
CCCTCTTGAT 
-prrrivTAGAC 



gaccgacggr 



A0TAAATAAA 
AGAACAAGAA 



atcgataagc 
TCTATAA'i'CT 
TAAAAAGAAA 
AATGATTATT 



TATAGTTCAT 
AAGGACCATG 
GTSXGGACAG 
GGAGTATTTT 
GrTGTGTCTA 
CCGTGATGTA 
AGGATGTTTC 
GACGAGGGTG 
CGTCGTCCTT 
GCGCTCTTGA 
GCATX6AACA 
GTAGTTTTCC 
GCATCACCTX 



CCATGCXaTG 
TGGTCTCTCT 
6TAATGGTTG 
GTTGATAATG 
ATTTTGAAGT 
TACGTTGTGG 
CGTCCTCCTT 
TCTCCCTCAA 
STU^AGAGATG 
AGAAGTCGTG 
CCATAAGAGA 
AGTAGTGCAA 
CACCCTCTCC 



TGTAATCCCA 
TTTCGTTGGG 
TCTGGTAAAA 
GTCTGCTAGT 
TAGCTTTGAT 
GAGTTGTAGT 
GAAATCGATT 
ACTTCACTTC 
GTCCTCTCCT 
CCGCTTCATA 
AAGTAGTGAC 
ATAAATTTAA 
ACTGACAGAA 



gctctaga 
ifdTTA 



ATCTTTCGAA 
GGACAGGGCC 
TGAACGCTTC 
TCCATTCTTT 
TGTATTCCAA 
CCCTTAAGCT 
AGCACGTGTC 
GCACGTATCC 
TGRTCTGGGT 
AAGTGT TGGC 
GGGTAAGTTT 
AATTTGTGCC 
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f:TTCTTCTC 



aaattcT TTg' 



ACCATCTAAT 
rTTTACTaqs. 



ATXCTTCCAA 
ACSAXAAGCCT 
GCGCTCCATT 
TTACTGCGCT 
TCGCC^GCCC 
CGCCTCAAAT 
eiGGACCTAC 
GCCAGATCAA 
ATTGCGCTGC 
ACGGAATGAT 
ATCTCGCTCT 
AGCTCGCCGC 
CAATATCACT 
rGTACGGCCA 



■crascTJsccT 

CTGATCTGCG 
GTCTAGCTTC 
GCCCACTCGG 
GTACCAAaXG 
AGTCGGGCGG 
AGAXCCTGTT 
CAAGGCAACG 
TGTCGAICGT 
CATTCTCCAA 
GTCGTCGTGC 
CTCCAGGGSA 
GrTGTTXCAT 
GTGTGGCTTC 
GCAACGTCGG 



CTCTGATJ VCT TGRGTCGATA 



[gcgacc 

CGCGAGGCCA 
AAGTATGZ^G 
CAGCGACATC 
CGGGACAACG 
CGAGTTCCAT 
CAGGAACCGG 
CTATGTTCTC 
GGCTGGCTCG 
ATTGC3iGTTC 
ACAACARTGG 
AGCCGAZiGTX 
CAA6CCTTAC 
AGGCCGCCAT 
TTCGAGATGG 
CTTCGGCG&T 



cttetiticaga aatgaqtifctt 



GCCATATGTA 
AAACCGTTGX 



tgttcgctag, 
TTAIACTTAA 
CCAGAAATAT 
CGAGCCTCTT ATCCRTTCTC 



cccaattttc 
gdCT'l ' TcAO. 

AGCGATCTTC 
GGCTGATACT 
CTTCGGCGCG 
TAAGCACTAC 
AGC6TTAA6G 
ATCAAAGAGX 
TTGCTTTTGX 
AAGATACCTG 
GCGCTTAGCT 
TGACTTCTAC 
TCCAAAASGT 
GGTCACCGTA 
CCACTGCGGA 
CGCTCGAT^ 

TGTCCACC 



cttca agtgc 

TTCTTGTCCA 

GGGCCGGCAG 

ATTTTGCCGG 

ATTTCZGCTCA 

TTTCATTTAG 

TCCTCCGCCG 

CAGCAAGATA^ 

CAAGAATGTC 

GGATAACGCC H 

AGCGCGGAGA 6 

CGTTGATCAA 

ACCAGCAAAI 

GCCGpiCAAft 

CGCCAACTAC 

gtaggcaagt 



lATCTCCTTC 
GGXCTCCCTC 



qctcgaa tibcctgcagc 



stacatttcx 
ccttttttga 
acacatacaa 

rCATTTATGA 

rrrcGAACTT 

f^AAGAATGAT 
AGAATCCATG 
C3GTACAATCC 
TiAAATGGAGG 

?ukx:gggi^c 
tagaaataga 
saaattgaaa 
cxx5cgggtct. 
^cataggtca 
sttagaaaat 
cacattaacc 

TTCGGGAAGA 
rrCTCTATTG 

gg&aaaatcg 
cgaaga!i:aga 



GATCCTTCTG 

agatttcttc 
ag&ac7vatct 
gaaaacgxga 
aagggcg7ag 
cgaggagccg 
ggaagggtga 
aaotctgcct 



TTTCAAffXC 
mcCTCGAAA 
GAAAAAGGAT 
ATTTCATAGT 
GCXATOCTCT 
TCATTCGGAT 
TTCCAXATTT 
TCTTCCTGCT 
l^GGTGCCG 
GCTAACTAAT 
TATctagcta 
AGAACTGTCT 
TATGCAAXCG 
TCGAAAGGAX 
GGATTC CTAT 
CGTCAATTTT 
AATXGGAATG 
ATGCAAACGC 
AAATGAAATA 
AGAGCCCAGA 
ATTCTCAAAG 
TTATTATAAG 
TCTCCTTTAA 
CTCAATTGGT 
ACTCtCGaAC 
TATTAGGTQ^ 
CTTATCTGTC 



TA^ 



ccgatcy TAC 
CATTCAAG&G 
C&TG&AATGG 
AATGGTAGCC 
AATAGAAATC 
TGCCTAATAG 
CGATATGASG 
GT^GAGGGTT^^ 
GAGCCCCCTT 
ACA6TTCATC 
AGAATASTAC 
gAAATAGAAA 
TTTCTGTATA 
ATCGGATCAT 
CTCGGACGAC 
TTGAAGAGTG 
GGATCCAATT 
GAATAATATA 
TCTACCTAGA 
AATA^kAG^AT 
TTCCAAATGA 
AATGAGGGGC 
AC6TGATTTG 
TCATZ^TGG 
CTTAGTTAGT 
GAGGAAAAGG 
AAATCTCATG 
GACTTT 'i'CCA 



I^AGXCATGCTti -g 
lTTAX TTCTAGtGGG ^ 
AGCCATCCCT GCCCCCTCAC ^ 
^TTGAACGAC GGCGGGGGAGI ^ 



TTTCTTATCT 

ACAAATTCCT 

CTCCCATOAA 

CATGTCCTAC 

GCAAAGATTG 

ACCCAACTAC 

GA^TCTGTG 

TcfcCTCGGT 

ACGGAAGAAA 

TACTAACTAA 

CAACTAATM 

CTTTOCCCST 

ATAGATATOC 

TCACCAAAGC 

CCTAACCGCA 

CGGGATTTTT 

GATTCATACA 

GGATAGGGAT 

AAAGCAAAAA 

AGAAATGGAA 

AAGGGGATTG 

ATCCGCATAT 

AAAGTGTTCA 

CTTCGGGACG 

ATCCCTXCGA 

TACGATTCTG 

CTATCRACCC 



GTTTCCACGC 
TCTCTTAGW] 
CTACTTCATT 
CGAG&CAGAA 
ACCTCTGTAG 
GTTGCATTGC 
CTTCTCtCAT 
CCACAGAGAA 
OTJ^CACAG 
TACTAATATA 
ATAGATAATC 
TCTATTGCTA 
CTTCAACACA 
ACGAAAGCCA 
TGGATAAGCT 
CTTGGGAAGT 
GAGGAAAAGG 
AGAGGAAGZ^ 
AAAAATAAGT 
ACTCGZ^AAAG 
ATACCGAGAA 
GTTTGGTAAA 
ATTAGAACAT 
GAGXGGAAGA 
AAGAATTGAA 
TAGAGGGACA 
CAAAAAACCC 
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